In vivo application of mitochondrial pore inhibitors blocks the induction of apoptosis in axotomized neonatal facial motoneurons.
Axotomy induces apoptosis in motoneurons of neonatal rodents. To identify the key players in motoneuron apoptosis, we assessed the progression of apoptosis at 4 h intervals following facial motoneuron axotomy. The mitochondrial release of cytochrome c, caspase-3 activation and nuclear condensation were first observed in the motoneuron cell bodies 16 h postaxotomy. In vivo application of inhibitors of the mitochondrial permeability transition pore, Bongkrekic acid and cyclosporin A prevented cytochrome c release as well as caspase-3 activation and attenuated motoneuron apoptosis. Similarly, in vivo application of RU360, an inhibitor of the mitochondrial calcium uniporter, also protected axotomized motoneurons from apoptosis. Taken together, our results show that cytochrome c release and subsequent caspase-3 activation are critical events that precipitate the apoptotic death of axotomized neonatal motoneurons in vivo. In addition, these results provide evidence that application of mitochondrial pore inhibitors in vivo can block the induction of apoptosis following motoneuron axotomy.